Lithium reduces ischemia-induced hippocampal CA1 damage and behavioral deficits in gerbils.
Lithium is a major drug used for the treatment of bipolar mood disorder and has recently been shown to have neuroprotective properties. In this study we investigated the neuroprotective effects of lithium in gerbils subjected to global cerebral ischemia, an animal model of stroke. The ischemia-induced exploratory behavior changes, measured by open field testing, were largely suppressed by lithium treatment for 7 days prior to ischemic onset. Similarly, memory impairments, measured by T-maze testing, were prevented by lithium pretreatment. This is believed to be the first report of lithium-induced protection against hyperactivity in a novel open field and memory impairment in a gerbil model of global ischemia. These behavioral benefits were associated with an increase in viable cells as measured by hematoxylin and eosin staining and a decrease in apoptotic TUNEL-positive cells in the CA1 hippocampal area of ischemic gerbils. Moreover, the lithium-induced neuroprotection was accompanied by down-regulation of pro-apoptotic p53 in the CA1 but up-regulation of anti-apoptotic Bcl-2 and heat shock protein 70 (HSP70) in the ischemic brain. These results underscore the ability of lithium to improve functional behavioral outcome in gerbil and rodent cerebral ischemic models and further indicate the potential therapeutic use of lithium in certain human stroke conditions.